Abstract
Introduction

56
The study of reactive oxygen species (ROS) has transformed in the last decade, shifting our 57 view from ROS as indiscriminate damaging agents to versatile and specific signal transduction generations. Double mutant construction has been presented elsewhere (Brosché et al., 2014) , 104 primers used in genotyping mutants are listed in Table S1 . 
146
Chlorophyll measurements 147 Leaf disks (7 mm) from the first two fully expanded middle-aged leaves were infiltrated with 
Results
211
The dark response to MV.
212
This study utilizes the MV tolerant rcd1 mutant and its moderately tolerant Col-0 parental expression between rcd1 and Col-0 were observed and accumulation of the major plasma 217 membrane importer, PDR11, was higher in rcd1 (Fig. S1 ). These data suggest that rcd1 did not 218 avoid stress due to altered MV transport. Further, the effect of MV on PSI oxidation and initial
219
H2O2 production was similar in Col-0 and rcd1 (Shapiguzov et al., 2018 contribute to chloroplast-related phenotypes of rcd1 including tolerance to MV-induced ROS.
300
To address this, we quantitatively tested the rcd1 mutant for tolerance to chloroplast stress 301 induced by high light (Fig. 4) for physiological abnormalities observed in rcd1 are of predominantly mitochondrial origin.
313
Given the known coordination between the mitochondria and chloroplasts in metabolism and were assayed using higher (0.2 μM) MV to achieve similar relative growth inhibition in Col-0
412
and rcd1 (Fig. 6b) . The results were again organized into functionally related groups, as above.
413
Increased tolerance was more common than sensitivity (Fig. 6b) damage. This could be seen both at the level of symptom development and Fv Fm -1 (Fig. 7) .
426
These results further support the conclusions that the stress hormones ABA, SA and JA are both inside and outside the chloroplast determine the plant response to MV (Fig. 8) .
503
The role of stress hormones
504
Our results implicated the plant stress hormones in the organellar ROS response (Fig. 6 ).
505
Results with SA-deficient (NahG) and SA-hyper-accumulating (npr1) plants suggest SA the radical-induced cell death1 (rcd1) mutant.
822
Table S1 Primers used in this study.
823
Table S2 Information about genes used in Figure 3 .
824
Table S3
Information about genes used in Figure 5c .
825 Table S4 Mutants used in this study. functional descriptions can be found in Table S2b . Table S3 . in all other panels. P-value<0.01 '***', P-value<0.01 '**', P-value<0.05 '*', P-value<0.1 '.'.
926
List of genotypes tested, including full mutant names and AGI codes, is available in Table S4 . type Col-0 and rcd1 were grown eight or nine days in the light or dark on plates containing MV at the 974 indicated concentrations, they were photographed and root or hypocotyl lengths quantified using 975
ImageJ. All experiments were repeated three times with similar results and one representative 976 experiment is shown. 977 Table S2b . ; dotted lines). The genome-wide LOD threshold (horizontal line) for a QTL significance (P < 0.05) was calculated with 10 000 permutations and an average over the three traits is presented here (LOD = 2.4). QTL analysis was performed on the means of three biological repeats. Sample numbers were as follows; mapping in the light, n=12-20, mapping in the dark, n= 12-20, mapping with chlorophyll fluorescence, n=15-20. The positions of genes used in this study are indicated in black on top of the chromosomes; MV response genes previously identified by QTL mapping or forward genetics are indicated in red. For names, AGI codes, and references for the genes depicted in panel (c) see Table S3 .
